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Background: While there is evidence in support of a bilingual advantage in executive function 
in children and adults, little work supports these effects in young people. This lack of support 
may result as consequence of a developmental ceiling effect on task performance in this age 
group. An alternative explanation can be found in the treatment of bilingualism as a categorical 
variable, and the use of exclusively fixed-effects methods of analysis. These methods treat 
bilinguals as a homogenous group, ignoring nontrivial differences between participants, and 
may contribute to this lack of evidence. This scoping review aims is to identify and summarize 
research practices in the investigation of bilingual effects on inhibition and attentional function 
in young people. 
 
Methods/Design: The proposed scoping review will follow the five-stage framework proposed 
by Arksey and O’Malley (2005). Searches will be conducted across four databases using 
inclusive search strings. Study selection will follow the guidance of the PRISMA-ScR 
checklist. This review will include both published and unpublished work. A standardized data 
extraction spreadsheet will be used and data will be presented in tabular and graphic format in 
alignment with the objectives of the review. 
 
Discussion: This review aims to provide a current understanding of research practices in the 
investigation of bilingual effects in young people as well as identify gaps in the literature. This 
review may also draw attention to methodological trends in the current literature that limit the 
conclusions researchers can draw. 
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1.  Background 
The majority of people on Earth are capable of communicating in more than one language 
(Grosjean, 2010). There is considerable debate around the topic of whether this bilingualism, 
which we define as proficiency in more than one language, confers non-linguistic benefits 
(Paap, 2019). Presently, there is evidence to support that speaking a second language provides 
a cognitive advantage in the form of improved executive function (Antoniou, 2019). Because 
executive function, which is thought to operate through attentional functions in a manner that 
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is goal directed (Braver, 2012), is proposed to consist of multiple, separable abilities (Miyake 
et al., 2000), separate tasks are often used in the assessment of differences in updating, shifting, 
or inhibition. One of these abilities, inhibition or inhibitory control, is considered a likely 
candidate for a bilingual effect on executive function to manifest. This hypothesis stems from 
the observation that bilinguals must regularly inhibit an active but unneeded language when 
communicating in a bilingual context (Green, 1998). 
Previous investigations of bilingual effects on executive function have produced mixed 
findings. Studies reporting improved task performance of bilinguals compared to monolinguals 
cite improved performance on incongruent trials (i.e., trials presenting conflict) as evidence in 
support of a bilingual inhibitory control advantage. Evidence supporting a more general effect 
of bilingualism on executive function, the bilingual executive processing advantage, is more 
consistently reported, and presents as improved performance across all trial conditions 
(Hilchey & Klein, 2011). This advantage, thought to result from the increased monitoring 
demands of bilingual environments, aligns more with a bilingual advantage in attention than 
on inhibition, and is influenced by task monitoring demands (Costa et al., 2009). However, 
evidence for a bilingual advantage, if observed at all, is considered to be artefactual and a result 
of design flaws, specific task conditions, publication bias, or other non-linguistic factors (De 
Bruin & Della Sala, 2019; Lowe et al., 2021; Paap, 2019; Paap et al., 2015; Ware et al., 2020). 
Developmentally, executive function is thought to peak during the middle teens and early 
20s in young people (Anderson, 2002). The proposed scoping review will adopt the World 
Health Organization’s (WHO) definition of young people as those persons in the period of 
development occurring between the ages of 10-24, which includes adolescence. As it follows, 
a bilingual effect on executive function, including inhibition, may be difficult to measure in 
these samples as a consequence of a ceiling effect on task performance (Bialystok, 2016). 
While there is evidence that improvement in task performance after multiple testing sessions 
can be measured during this developmental peak in function (Paap et al., 2014), researchers 
may have neglected investigating bilingual effects in young people. 
Despite the heterogeneity and multidimensionality of bilingual experience, (Gullifer et al., 
2021), studies investigating bilingual effects often classify bilingualism as a categorical 
variable, assigning participants based on artificial and oversimplified criteria (Luk & Bialystok, 
2013). This practice is not only artefactual and biased methodologically, it lacks ecological 
validity, ignoring non-trivial differences in bilingual experience (De Bruin, 2019). 
Furthermore, this classification does not consider linguistic similarity between utilized 
languages, a variable which may influence the emergence of bilingual effects (Coderre & Van 
Heuven, 2014; Kuzmina et al., 2019; Weekes, 2020). The impact of these methodological 
decisions is further exacerbated through the use of fixed-effects analyses which prevent full 
consideration of individual differences. Recently, movement toward the adoption of mixed-
effects analyses by researchers in psycholinguistics (Linck & Cunnings, 2015), in combination 
with the collection of detailed language history data (Li et al., 2020; Marian et al., 2007) has 
helped to ameliorate the issues associated with previous analysis methods. 
The main objective of the proposed scoping review is to identify and summarize research 
practices in the investigation of bilingual effects on inhibition and attentional function in young 
people. The motivation for this scoping review is driven, in part, by the need to map out 
research on a potentially underrepresented age group with the goal of better informing future 
investigation. Mapping out where this research is conducted, the diversity of language 
combinations included in bilingual samples, and the methods used to analyse these data further 
supports that goal, and also serves to highlight methodological decisions that may undermine 
the strength of conclusions that can be drawn regarding the influence of bilingualism on 
inhibition and attentional function. Additionally, we aim to identify gaps in the literature that 
merit further investigation by future research. 
 





2.1  Scoping review methodological framework 
A scoping review of research assessing the presence of a bilingual advantage in cognitive 
functioning in young people will conducted. Based on the aims of the proposed review (i.e., 
identify existing research and gaps in the literature), the scoping review method was 
determined to be the most appropriate (Munn et al., 2018). The five-stage methodological 
framework proposed by Arksey and O’Malley (2005) will guide the conduct of the proposed 
scoping review. These stages are: (1) identifying the research question; (2) identifying relevant 
studies; (3) study selection; (4) charting the data; and (5) collating, summarizing, and reporting 
the results. Critical appraisal of identified research will not be conducted as the proposed 
review aims to identify existing research and gaps in the literature, and is not concerned with 
whether that research is of high quality. This protocol has been preregistered with the Centre 
for Open Science (DOI 10.17605/OSF.IO/8HQDY). 
 
2.2  Identifying the research question 
The primary research question of the proposed scoping review is “what are the current 
research practices in the investigation of bilingual effects on inhibition and attentional function 
in young people?”. The research sub-questions are: 
1. What tasks are used to assess bilingual effects on inhibition? 
2. What tasks are used to assess bilingual effects on attentional function? 
3. Where are studies on bilingual effects conducted? 
4. What language combinations have been reported in bilingual samples? 
5. Which analysis methods are used in the analysis of these data? 
 
2.3  Identifying relevant studies 
Searches will be conducted using the following online databases: PubMed, ProQuest, 
Scopus, and PsyArXiv. All studies published prior to July, 2021 were considered for inclusion 
in the review. The decision to include both peer-reviewed and grey literature was made to help 
ensure that the most comprehensive collection of research available was considered for 
inclusion. Search strings will be customized based on the conventions of each online database, 
and will include combinations of the following keywords: “bilingual*”, “multilingual*”, 
“child*”, “adolescen*”, “young adult*”, “executive”, “attention*”, and “inhibit*”. The 
inclusion of the “*” character in a search string keyword allows for searches to consider 
keywords that are sometimes used interchangeably with our keywords of interest (e.g., 
“bilingual*” would return articles that included the keywords “bilingual”, “bilinguals”, and 
“bilingualism”). Search fields were limited to article titles, abstracts, and keywords. Search 
strings will be piloted to ensure that known relevant papers are returned across the four 
databases used. Results from all databases will be combined and duplicates within and across 
databases will be identified and removed prior to screening for inclusion. 
 
2.4  Selection of studies 
The selection of studies for inclusion in the proposed review will follow the guidance of the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-ScR) checklist (Tricco et al., 2018). The process of study selection will be 
documented in the form of a PRISMA flow diagram (Page et al., 2021). Studies will first be 
screened through reading of the title and abstract. Those studies identified as candidates for 
inclusion will then go through full-text screening. The following eligibility criteria will be 
applied when determining if a study is to be included in the review: 
 




Inclusion criteria. Studies meeting the following criteria will be included in the proposed 
review: 
• Conducted using a sample of bilinguals with an average age between 10-24 years. 
• Include at least one task assessing inhibition or attentional function. 
• Published prior to July, 2021 
• Published in English 
 
Exclusion criteria. Studies meeting the following criteria will be excluded from the 
proposed review: 
• Focused on other aspects of executive control 
• Only available as conference abstract 
• Full text is unavailable 
 
All attempts will be made in order to include potentially relevant studies in the proposed 
review. This includes but is not limited to contacting corresponding authors of original studies 
in order to (1) obtain full texts of articles or (2) seek additional information in order to 
determine whether an article meets the inclusion criteria. The search and selection processes 
are expected to be completed by July, 2021. 
 
2.5  Charting the data 
Data will be extracted using a digital spreadsheet-based table customized to the needs of the 
proposed review (Table 1). When possible, the entry of data will be handled through 
autocomplete of previously entered responses in order to prevent errors during entry. Extracted 
data will include: (1) study authors; (2) year of publication; (3) country in which study was 
conducted; (4) average age of participants in the bilingual sample; (5) language combination 
used by participants in the bilingual sample; (6) task(s) used to assess inhibition; (7) task(s) 
used to assess attentional function; and, (8) method used for data analysis. Finalization of the 
extraction table is expected to be completed by the end of July, 2021. 
 
2.6  Collating, summarizing, and reporting the results 
Data from included studies will be summarized in both tabular and narrative report format. 
Table format will be identical to the extraction table described above. Narrative report results 
will be summarized in relation to each of the research questions as well as the overall focus of 
the proposed review. The identification of gaps will focus on geographic areas where research 
on this topic is not being conducted, language combinations that are not regularly found in 
bilingual samples used, analysis methods that are not aligned with emerging best practices in 
this field, as well as general methodological considerations in need of further exploration. Full 
results of the proposed review will be reported in the form of a full-length manuscript that will 
be submitted for publication in a peer-review journal. 
 
3.  Discussion 
The proposed scoping review aims to provide a current understanding of the research 
practices used in the investigation of bilingual effects on inhibition and attentional function in 
young people as well as identify gaps in the literature in need of further exploration. We expect 
that this review could provide researchers in a wide range of fields with a better understanding 
of how bilingual effects are studied in this age group. This review may also draw attention to 
methodological trends in the current literature that limit the conclusions researchers can draw 
about the impact of bilingualism on inhibition and attentional function. 
 




Possible limitations of the proposed review include the narrow age range outlined in the 
inclusion criteria. The findings from this review are likely not applicable to age groups outside 
of young people. Focusing on only inhibition and attentional function will likely limit the 
application of our findings to only research on specific domains of executive function. 
Additionally, because we do not plan to conduct critical appraisal on included studies, there 
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